Introduction
The Golgi apparatus in the sympathetic ganglion cells has been studied in detail by Thomas (1948) . He pointed out that the Golgi apparatus in the sympathetic ganglion cells was made up of a number of discrete bodies of variable sizes, from small grains to simple spheroids.
He suggested that the classical Golgi network of sympathetic neurons was due to metallic impregnation of the spheroidal system (Golgi complex) and mitochondria. How ever, our studies on the Golgi apparatus of the spinal and vagus ganglion (Tugular and nodosal) cells using the thiamine pyrophosphatase (TPPase) technique as described by Novikoff and Goldfischer (1961) , showed that the Golgi apparatus takes the form of a network in some cells and a separate spheroidal system of various sizes and shapes in others (Shanthaveerappa and Bourne, 1965i) . This suggests that the Golgi complex exists in both forms.
The TPPase technique is not destructive to the cells and electron histo chemistry has shown that the morphology of the cell is well preserved and the Golgi complex is easily identifiable after the application of this technique.
Since all the present evidence indicates that the TPPase technique is specific for the Golgi apparatus in ver tebrate cells (Baker 1963) it seems that the application of this technique to the sympathetic ganglia might help to resolve the controversy regarding the nature of the Golgi apparatus in the cells of these ganglia. 
Results
Different ganglion cells showed different types of TPPase-positive activity (Fig. 70) . The appropriate positive reaction in the Golgi apparatus was obtained with an incubation of 20 to 30 minutes in the incubating solutions.
The TPPase-positive material showed the characteristic form of the Golgi apparatus as described by classical methods in these neurons.
The size, shape, and amount of TPPase-positive Golgi material varied from cell to cell, and the following forms were observed in various cells:
1 Some of these masses appeared to be vacuoles.
They were very close to each other when the Golgi apparatus was closely applied to the nucleus , and were more separated when they were more cytoplasmic in distribution.
In these group III type of cells, it was not uncommon to find a small number of spherules and vesicles of various sizes mixed with these masses. Again, in this series of cells there was the impression of a progressive fragmentation with reduction in size, amount, and stainability of the TPPase-positive material.
In some cells these masses were less stained and were mainly aggregated around the nucleus.
It is possible that the small vesicles and granules in all these sympathetic ganglion cells undergo cyclic disintegration and disappearance.
The cytoplasm in between the stained Golgi material was clear and unstained.
The cell processes of the ganglion cells were devoid of any TPPase-positive Golgi material.
The nucleolus showed moderate TPPase -positive activity (Figs. 1, 12, 24, 28, 30, 55, 58, 65) . The satellite cells showed a small amount of TPPase-positive Golgi material (Figs. 66 to 68 arrows).
The blood vessel was stained diffusely with deeply staining small granules in its wall (Figs. 69) . The perineural epithelium surrounding the whole ganglion gave moderately strong positive activity (Fig. 70 arrows) like the perineural epithelium of peripheral nerves and their associated motor end and sensory end organs, pia-arachnoid mater of central nervous system and the choroid of the eye (Shanthaveerappa and Bourne 1962a, b; 1963, a, b, c, d; 1964a, b, c; 1965c, d, m; Shanthaveerappa et al. 1963 ). The positive activity in the flat squamous cells of the perineural epithelium was diffuse and was found all over the cell cytoplasm.
Discussion
Since Novikoff and Goldfischer (1961) introduced the TPPasc technique as a marker of the Golgi apparatus, a number of other workers (Baker 1963 , Allen 1963 , Meek and Bradbury 1963 , Goldfischer 1964 have also demonstrated that this technique is specific for the Golgi apparatus. Baker (1963) has confirmed that the Golgi apparatus in vertebrates is identified by this reaction. By electron microscopic studies it has also been shown that the lead phosphate deposits of TPPase activity are localized in the membranes of the Golgi apparatus, thus confirming the light microscopic observations (Essner and Novikoff 1962 , Novikoff and Essner 1962 , Meek and Lane 1963 , Meek and Bradbury 1963 , Osinchak 1964 .
In our studies on the TPPase localization in various components of the eye, olfactory bulb, cerebral cortex, spinal and vagus nerve ganglion cells, cerebellum, thalamus, 1965 a, b, e, f, g, h, i, j, k, l, n) . The previous studies and our own observations lead us to the belief that the Golgi apparatus of the neurons of the sympathetic ganglion is being demonstrated by the TPPase reaction. Thomas (1948) spinal and vagus nerve ganglion cells. The group IV of cells in the spinal and vagus nerve ganglion cells which contained predominantly straight and bent dumb-bells, comma-shaped masses, rodlets, cylinders, rings, loops, saucer-shaped masses, vesicles, spheres, and spherule-shaped TPPase-positive Golgi apparatus were not found in the sympathetic ganglion cells.
In each of the three groups of sympathetic ganglion cells, we observed some cells which showed abundant, deep-staining TPPase-positive Golgi material and other cells with smaller amounts of lightly staining Golgi complex.
Cells of many intermediate stages were also seen in between these two extremes.
So it is quite probable that each group of ganglion cells undergoes a phasic activity in which the amount and stainability of this TPPase-positive Golgi material increases and decreases, depending on the functional state of the individual neuron.
The same observations were also made in the spinal and vagus nerve ganglion cells (Shanthaveerappa and Bourne 1965i) .
It was difficult to understand why the different cells have a different type of TPPase Golgi complex which can be grouped into three types, each group having its own morphological type of Golgi apparatus.
It has been shown by Koelle (1951 Koelle ( , 1955 and Holmstedt and Sjogvist (1959) that the sympathetic ganglion cells can be grouped into three types with respect to their content and stainability for specific cholinesterase.
They are (1) cells which are heavily stained, (2) cells which are moderately stained, and (3) cells with doubtful staining.
In this study, we also found three groups of cells, each group containing a particular type of TPPase-positive Golgi complex.
It is, however, difficult to correlate the particular pattern of cholinesterase distribution and the TPPase-positive Golgi complex in these three types (or groups) of ganglion cells. This is a further indication that the morphology of the Golgi apparatus is dependent upon the function of the cell it subserves and its enzyme equipment.
It is now very well established that the cells having strong specific cholinesterase activity in the sympathetic ganglia are those which supply the post-ganglionic cholinergic fibers to the sweat gland (Sjoqvist and Fredricsson 1961) .
The existence of a functional relation with respect to the type of Golgi apparatus that is found in each group of ganglion cells has also been indicated for spinal and vagus nerve ganglion cells (Shanthaveerappa and Bourne 1965i) . The sympathetic, spinal and vagus nerve ganglion cells did not show the extension of any TPPase-positive Golgi material into their cell processes as observed in the mitral and tufted cells of the olfactory bulb, Purkinje cells of cerebellum, pyramidal cells of the cerebral cortex, and Ammon's horn, and neurons of the spinal cord.
In the blood vessels the TPPase-positive reaction in general resembled that seen in the central nervous system and other ganglion cells. 
